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(CVA),neurodegenerative disease due to Parkinson' s disease (PD), multiple sclerosis (MS),spinal cord injury (SCI),traumatic brain injury (TBI) or others are frequently associated with Lower urinary tract dysfunction (LUTD). It is a well-known fact that many different neurologic disorders can cause LUTD through the development of lesions in different nerve centres. Lower urinary tract symptoms (LUTS) can include storage, voiding, and post-micturition symptoms (1) . Although incomplete emptying/urinary retention can occur, generally storage disorders are the most common urinary symptoms (2) . Frequency, urgency and urinary incontinence can cause social embarrassment, reduce quality of life (QoL) and may also cause difficulties in rehabilitative procedures (3) . Patients suffering from urological symptoms without adequate treatment may significantly lose quality of life , both at medical and at subjective assessment and to be qualified as a complex entity in terms of rehabilitation training and economical care (4) . The purposes of this study were to describe the characteristics of the urological disorders associated with neurological conditions treated in outpatient setting in a service of neurorehabilitation and to identify the prevalence of specific urological disorders in the group, in order to improve cooperation between the medical specialist in rehabilitation and urologists.
MATERIALS AND METHODS
We reviewed the files of 132 patients treated in our neurorehabilitation service from December 2012 to December 2013. Details characteristics of the sample are outlined in Table 1 . Patients were divided into several subgroups based on the neurological diagnosis: Multiple Sclerosis (MS), other demyelinating diseases, Peripheral Neuropathy, neurovascular disorders (ND), neoplastic disease, traumatic brain injury (TBI), Parkinson and Parkinsonism, spinal cord injuries (SCI). Urinary status was based on medical evaluations of history of LUTS, type, degree, onset and duration of symptoms. In general, symptoms and concurrent medical conditions are described during the patient interview. LUTS are defined following the International Continence Society standard terminology and so divided into three groups: storage,
INTRODUCTION
In the practice of physical medicine and rehabilitation, neurologic conditions, such as cerebrovascular accident voiding, and post micturition symptoms (5) . Functional status refers to an individual capability or level of skill in performing basic tasks to daily living. Data on motor (self-care, sphincter control, locomotion and mobility) and cognitive domain (communication and social cognition scale) were collected to compare concurrent urological conditions. Large cognitive impairment and functional disability were not included. We tried to analyze prevalence, kind of disorder, timing of presentation (if before or after the neurological onset) and eventual persistence of urological disorders (in the main group and in all subgroups). All the patients in this study using bladder catheter were classified as having urinary voiding symptoms. Among the analyzed disorders, we excluded urinary tract infections (UTI), because we considered those as a confounding factor.
RESULTS
At the time of admission to our rehabilitation service, LUTS were observed in 14 out of 132 cases (11%); 118 patients (89%) did not show relevant urological symptoms. Among the 14 patients with urological symptoms, 8 presented storage symptoms, while 5 were affected by voiding and post-micturition symptoms. One patient showed both storage and voiding urinary symptoms. Among those affected by voiding urinary symptoms, only one exhibited indwelling urinary catheter by hospital discharge. Specific urinary symptoms are listed in Table 2 . In 13 out of 14 patients, the urinary disease was related to the acute neurological onset, while in one patient the problem was pre-existing. In 11 out of 14 patients the urinary disorders currently persist, in 3 out of them the urinary problem was solved. Among the 14 affected patients, 6 presented MS, 7 ND and 1 SCI. Among all patients included in this study, 18 had been diagnosed MS (13.6%). Between them 6 patients (33.3%) presented storage urinary symptoms, of which 3 (16.6% of the total) with incontinence, 2 (11.1%) with only urgency and increased daytime urinary frequency and 1 (5.5%) with both storage and voiding urinary symptoms. In all patients LUTS currently persists. Seventy-one out of 132 (53, 8%) patients were treated in our service for the rehabilitation of cerebrovascular diseases. Seven of them (10%) presented urinary disorders, of which 3 (42.8%) storage urinary symptoms (all of them suffer from incontinence as well). Four of them (57%) voiding urinary symptoms (3 with straining, hesitancy and slow stream and another maintained bladder catheter for urinary retention at hospital discharge). Only one patient presented the problem before the acute neurological event. Among the 7 patients affected, in 3 the problem was solved, whereas in 4 the problem currently persists. Another case of urinary disorder presented spinal cord injury. Although this neurogenic bladder patient performed the combination treatment of the Credé technique, tapping, and /or Valsalva maneuver, the feeling of incomplete emptying, post micturition dribble are currently persisting. However, data on the prevalence and relationship of urinary symptoms with neurological conditions experienced in our retrospective study are further reported in Table 3 . 
DISCUSSION
LUTS are a common problem in both sexes and increases with age. The pathogenesis may be multifactorial and can include LUTD secondary to neurological disorders (6) . In the setting of a neurorehabilitation service, it is difficult to estimate the prevalence of LUTS and estimates are varied. Evidence suggests that it can depend on the validated questionnaires used and the different points in time when urinary symptoms are investigated in the neurological pattern disorder (7). However, there are gaps in the literature. Kohler (8) stated, among 126 patients, 78 were afflicted by a disturbance of urinary extraction. Zellner (4) claimed at the time of admission into the rehabilitation centre, 64.9% of patients presented relevant urological symptoms. In our experience, prevalence of LUTS was only 11% .This new investigation result is not unexpected because we must take into account, in first-order, that this could depend on the different kind of population studied in terms of neurological disorders, age and sex. Second, we must take into account that LUTS following neurological illness may be influenced by multiple factors. For example, the incidence and prevalence of LUTS may rise with increasing progression of the underlying neurological disease (9) but also may vary due to the pattern expected based upon type of neurological lesion (10) . Moreover, attention should be paid to concomitant urological conditions, benign prostatic hyperplasia (BPH), idiopathic overactive bladder (OAB), urinary infection; such urological conditions are common in aging patients (11) . On the other hand, several factors might influence LUTS as functional and cognitive impairment (grade of severe motor paresis, dysphasia and mental impairment), nocturnal poly-nocturia, diabetes, obesity, stool impaction, etc. (12) . In our experience, LUTS appear to be related to neurological disorders. In general, 93% of urinary symptoms arise as a result of several neurologic conditions. We believe this high report could be attributed also to other associated factors such as age, sex or grade disability of the population sample examined. In fact many of these outpatients was elderly, females and with critical autonomy .In these cases the presence of neurologic deficits and functional disability more easily decreases the physiological competence of both the bladder function and the sphincter function of the urethra and pelvic floor muscles. It is well know that the process of micturition is controlled by the central nervous system (CNS), which coordinates sympathetic, parasympathetic and somatic nervous system activity for normal micturition and urinary continence. Damage to or diseases of the CNS or within the peripheral or autonomic nervous system may lead to dysfunction in voiding that lead to an inability of the sphincter to appropriately increase or decrease its pressure when bladder pressure is increased (13) . A high proportion of these outpatients (64.2%) presented bothersome urinary symptoms such as incontinence, frequency and urgency (storage LUTS). Many neurogenic patients, especially those with multiple sclerosis, cerebrovascular accidents, and spinal cord injury, experience uninhibited bladder contractions (14, 15) . The most frequent symptom was urinary urge incontinence (42.8%). This symptom was identified as prevalent in the multiple sclerosis and neurovascular disorders. The slight prevalence of this kind of urinary disorder in the subgroup of patient with cerebrovascular disease, although minor compared to multiple sclerosis, is nevertheless a relevant issue and is probably related with prevalence of neurovascular disorder cases in our neurorehabilitation service. In the literature urge incontinence has been reported in 29% of stroke patients at 3 month follow up (16) and in 19% at 6 month follow up (12) . Based on Gelber (17) the major mechanism responsible for post stroke urinary incontinence may be the disruption of the neuromicturition pathways, resulting in bladder hyper-reflexia and urge incontinence. A variety of patterns may be seen, but detrusor overactivity of the bladder was identified in 50% to 90% of patients with Multiple Sclerosis too (18) . Most patients try to inhibit the involuntary bladder contraction by voluntary contraction of the striated sphincter. If this cannot be accomplished, urgency with incontinence may occur. In the period of at least one year of observation, the prevalence of this clinical sample (78.5%) did not present complete recovery of urological symptoms in spite of the self-reported functional activity limitations were improved. All these patients were referred to the urologist and they are currently in follow up. No one of these patients performed urological rehabilitation. It is a common belief that the medical specialist in neurorehabilitation focuses on only the performance of functional activities and that the urological parameters do not interfere with the outcomes of the rehabilitation process. Current literature reports few data regarding the impact of the urinary symptoms on the outcomes rehabilitation process. Lorenze (3) reported that persistent urinary incontinence was associated with delay or failure of the recovery process with respect to ambulation. Zellner (4) declares that a further optimization of the rehabilitation potential of neurologically ill patients has been regarded as possible by an implementation of urological basic measures into the neurological treatment routine. Likewise the literature data showed significant association between poor wellbeing and LUTS (19) ; also poor wellbeing includes serious problems of rehabilitation programme. Subjects whose urinary incontinence persisted throughout their rehabilitation programme did not perform significant improvement in rehabilitation. Moreover, they showed to be worsened if we consider Barthel index. Subjects who regained continence had higher weekly Functional Independence Measure (FIM) (20) . Therefore, we suggest an increased focus on LUTS in the neurorehabilitation unit and to stress the possibility of a first-line communication between specialist in neurorehabilitation and urologists to implement an earlier, appropriate diagnosis and treatment of LUTS. Finally, the limitation of this study is that, being a retrospective study, it lacks a validated data collection instrument, as the International Prostate Symptom Score (IPSS), but it is based on the analysis of the files of the patients and for this reason urological problems may have been underestimated.
CONCLUSIONS
Neurological disorders are a significant issue in rehabilitation services and they can lead to LUTD and LUTS. Storage symptoms are more common, especially urge incontinence. Not only an adequate neurological assess-ment is important for the treatment of these patients, but also an increased attention on urological disorders is advisable to optimise overall outcomes. A multidisciplinary approach should be advised for the treatment of these patients, involving many different specialists and the whole rehabilitation team.
